Coinfección HCV/HIV. Estado nutricional. Consumo alimentício.
INTRODUCTION
Hepatitis C virus (HCV) and human immunodeficiency virus (HIV) coinfection is a public health problem, that may cause nutrient deficiencies and affect nutritional status (1, 2) . HIV infection may exacerbate the clinical manifestations of HCV, increase the risk for cirrhosis, liver failure and hepatocellular carcinoma, and hence worsen the prognosis of these patients due to higher morbidity and mortality (3) .
Weight loss has been indicated as a marker of high risk for morbidity and mortality in HIV patients (4) . Along with low food intake, it exacerbates energy-protein malnutrition and reduce life expectancy (5, 6) . Antiretroviral therapy (ART) has increased the life span among HIV-patients, although it has been associated with metabolic changes, including obesity, dyslipidemia, insulin resistance, hyperglycemia, and lipodystrophy, which are risk factors for cardiovascular diseases (7) . In addition, the occurrence of some of these conditions, such as lipodystrophy may affect the diagnosis of the nutritional status.
Therefore, nutritional assessment is an important component of the ART, contributing to the management of obesity or malnutrition, and hence improving treatment tolerance and reducing the risk of opportunistic infections and cardiovascular diseases. The aim of the present study was to evaluate the nutritional status by different methods and assess energy and macronutrient intake in HCV/HIV patients.
METHODS
This was a cross-sectional study using a convenience sample of HCV/HIV-coinfected patients, treated at the outpatient clinic of infectious diseases of a public hospital in the south of Brazil from August 2013 to June 2014.
Inclusion criteria were: HCV/HIV-coinfected patients, of both sexes, aged greater than 18 years. Diagnosis of hepatitis C and viremia were confirmed by the detection of anti-HCV antibodies and polymerase chain reaction, respectively. Diagnosis of HIV was confirmed according to the Ministry of Health ordinance no. 151 of 2009 (8) . Exclusion criteria included patients in nutritional therapy, patients with cirrhosis, psychiatric disorders, neurological diseases (such as Alzheimer's and Parkinson's diseases), digestion and absorption disorders (including inflammatory bowel disease and celiac disease) or electrolyte disorder (e.g. edema and/or ascites), and pregnant and lactating women.
Patients answered a questionnaire on HIV therapy and sociodemographic data, including age, sex, educational attainment, marital status, and household income. Household income was classified according to the Brazilian Association of Research Companies criteria (9).
Nutritional status was assessed by measurements of body weight, height, triceps skinfold thickness (TST), arm circumference (AM), waist circumference (WC), non-dominant hand grip strength (NDHGS), body mass index (BMI) and mid-upper arm circumference (MUAC).
Body weight was measured to the nearest 0.1 kg using a digital scale (150 kg capacity), and height was measured using a portable stadiometer. BMI was calculated by dividing body weight (kilograms) by the square of the height (meters), and categorized using the World Health Organization (WHO) cut-off values for adults (10) and the classification proposed by Lipschitz (11) for elderly patients. WC was measured once using a flexible anthropometric tape at the midpoint between the iliac crest and the lowest rib, on the mid-axillary line, and classified according to WHO criteria (12) . AC and TST were measured at the midpoint between the acromion and the olecranon. TST was measured according to the protocol by Harrison et al. (13) , and MUAC was calculated from the AC and TST measures. Patients were classified by AC, TST and MUAC based on the standards described by Frisancho (14) .
Muscle function was assessed by NDHGS using a dynamometer. The measurements were taken in triplicate at 1-minute intervals with patients in the sitting position and the elbow (of non-dominant arm) flexed at 90 degrees. Patients were classified according to the reference values proposed by Budziareck et al. (15) .
Dietary intake was assessed by 24-hour food recall. Three 24-hour recalls were collected, including one weekend day or holiday as an atypical day. The first was conducted face-to-face, with the aid of pictures of food portions (16) . The other two were collected by telephone, with a mean of 20 days between the interviews. The percentage of total energy intake from each macronutrient was calculated using the Avanutri ® software (Avanutri Ltda).
The recommendation of macronutrient intake for HCV/HIV coninfected patients is not different from that for the general population, i.e. 50%-60% of total energy intake (TEI) from carbohydrates and 30-35% from lipids. The recommended daily intake of protein is 1.2g of protein/kg body weight during the stable phase of disease (6) , and of energy is 25 kcal/kg/day for obese or overweight patients, 35 kcal/kg/day for normal weight and 40 kcal/kg/day for malnourished patients (6, 17) .
Normally distributed data according to Shapiro-Wilk test (p > 0.05) were analyzed using parametric statistics. Continuous variables were described as mean ± standard deviation, and discrete variables, as absolute and relative frequency. Differences in nutritional status by sex were analyzed using the Pearson's Chi-square test. Correlations between data of dietary intake were analyzed using Spearman's rank correlation coefficient. Data processing and statistical analysis were performed using Microsoft Excel and the SPSS software version 19.0, respectively. A significance level of 0.05 was set for the analyses.
The study was approved by the Ethics Committee of Conceição Hospital Group in Porto Alegre, Brazil (protocol number 11-226), and all participants signed the informed consent form.
RESULTS
Fifty-seven patients (59.6% women) with mean age of 46 ± 11.2 years were studied. All patients were receiving ART, and 35.2% belonged to social class D/E (Table I) According to BMI, 37% of patients were overweight, and 17% obese. Forty-one percent of men and 68% of women (p=0.002) were at risk of obesity-related metabolic disorders according to WC measurement. The prevalence of malnutrition varied between the methods -10.5% (BMI), 29.8% (AC), 56.2% (TST), 17.6% (MUAC), and 12.3% (NDHGS) ( Table II) .
Daily energy intake was 100 kcal higher and 300 kcal lower than the mean recommended intake in men and women, respectively. The intake of fat and carbohydrate was higher than recommended values, but insufficient in protein in men, whereas in women, the intake of the three macronutrients was lower than recommendations (Table III) .
Significant correlations were found between the percentage of TEI from carbohydrate, protein and fat and the variables of nutritional status (Table IV) . The percentage of TEI from carbohydrate inversely correlated with WC (ρ = -0.3660, p = 0.0076), and AC (ρ = -0.3440, p = 0.0125). The percentage of TEI provided by protein positively correlated with NDHGS (ρ = 0.3531; p = 0.0102), and that provided by fat showed a positive correlation with BMI ρ = 0.2987; p = 0.0315), WC (ρ = 0.3357; p = 0.0150) and AC (ρ = 0.3727; p = 0.0065). The intake of protein (in g of protein / kg body weight /day) inversely correlated with TST (ρ = -0.3168, p = 0.0221) and positively correlated with MUAC values ρ = 0.3175, p = 0.0218).
DISCUSSION
The present study identified a high prevalence of overweight and obesity in HCV/HIV coinfected patients. This finding is in agreement with the studies by Jame et al. (18) and Ladeira and Silva (19) , which reported a prevalence of 30.5% and 32.5%, of overweight, respectively, in HIV patients. These results may be related to inadequate dietary intake, currently observed in the western culture, characterized by high consumption of saturated fat and refined sugar. In addition, chronic use of ART may cause several side effects, such as lipodystrophy and metabolic syndrome (20) .
The high prevalence of malnutrition detected by TST measures and abdominal obesity by WC suggests the occurrence of lipodystrophy, which is commonly observed among HIV patients using ART, and is an important risk factor for noncommunicable diseases (20) . In the study by Ladeira and Silva (19) , WC was used as an indicator of abdominal fat accumulation, which was higher among women than men, similarly to our results. Also, the study found a predisposition of HIV patients to cardiovascular disease. Others have suggested that WC is associated with obesityrelated adverse effects in these patients (21) .
The prevalences of malnutrition detected by AC (30%) and MUAC (18%) measurements in our study were different from those found by Paim (22) , who reported higher prevalence of malnutrition (51% by AC and 58% by MUAC) in HCV/HIV coinfected patients. However, since we studied HCV/HIV patients in the stable stage of disease and receiving ART, we would expect a relatively lower prevalence of malnutrition and a greater number of obese and overweight patients.
In addition, we also detected a 12.3% prevalence of malnutrition using hand grip strength. This relatively low percentage may also be related to disease stability and lack of complications related to coinfection. We did not find other studies on nutritional assessment using this method in HCV/HIV patients. However, hand grip strength was indicated as the most sensitive method for diagnosing malnutrition in HCV cirrhotic patients by another study conducted in Brazil (23) .
It is worth mentioning that different methods of nutritional assessment, such as triceps skinfold thickness (TST) and mid-upper arm circumference (MUAC) measure different body components. TST, for example, indirectly evaluates energy fat stores, whereas MUAC assesses muscle mass. The presence of lipodystrophy may affect these measurements, due to a reduction in energy stores on upper limbs and increase of abdominal adiposity. Therefore, the rates of malnutrition should be interpreted with caution in patients receiving ART. Also, we believe that hand grip strength should be included in the nutritional assessment and follow-up of HCV/HIV patients, since it is a functional measure of the nutritional status, not affected by the ART. With respect to energy and macronutrient intake, although the mean intake of the study group was near the recommended values, we found a high percentage of patients with inadequate intake, especially among women. This result may be related to the occurrence of obesity, overweight and even malnutrition. A study by Carreira and Pereira (24) on the nutritional status of HCV patients, showed a direct relationship between excessive weight and fat intake. This result is in accordance with our findings, which showed a correlation between the intake of this macronutrient and BMI, WC and AC. Therefore, a lipid-rich diet is related to energy storage, which is important in cases of malnutrition, but a risk factor for obesity and overweight in this population.
Protein intake was associated with higher values of NDHGS, suggesting an inverse relationship between the intake of this macronutrient and malnutrition. Protein metabolism disorders have been associated with chronic liver disease, due to a reduction in hepatic function and increased catabolism. Low protein intake can cause malnutrition, which is related to higher mortality index (6) .
There were a number of limitations which should also be noted. We used the 24-hour food recall to assess dietary intake, which is a method that relies on subjects' memory (25) . Also, the administration of the instrument by telephone may affect the reliability of the results due to the difficulty in estimating portion size (26) . However, previous studies have shown that 24-hour dietary recall can be conducted successfully both face-to-face or over the phone (27) (28) (29) .
CONCLUSION
In the present study on HCV/HIV coinfected patients, altered nutritional status was detected in these patients, with high prevalence of overweight, obesity and increased WC, and inadequate intake of macronutrients and energy. Protein intake was directly related to muscle function, whereas excessive fat intake was related to high obesity rates in this population. Different malnutrition indexes were found according to the method of assessment employed. Due to lipodystrophy caution should be taken in interpreting results of anthropometrical indexes in clinical practice and functional measures should be taken into consideration in individual assessments. 
